Insulin receptor signaling activated by penta-O-galloyl-α-D: -glucopyranose induces p53 and apoptosis in cancer cells.
p53 is essential for cell cycle arrest and apoptosis induction while insulin receptor (IR) signaling is important for cell metabolism and proliferation and found upregulated in cancers. While IR has recently been found to be involved in apoptosis, p53 induction or apoptosis mediated through IR signaling activation has never been documented. Here, we report that the IR signaling pathway, particularly the IR-MEK pathway, mediates biological and biochemical changes in p53 and apoptosis in tumor cells. Specifically, natural compound penta-O-galloyl-α-D: -glucopyranose (α-PGG), a previously characterized IR signaling activator, induced apoptosis in RKO cells without significantly affecting its normal counterpart FHC cells. α-PGG induced apoptosis in RKO cells through p53, Bax and caspase 3. Importantly, α-PGG's ability to elevate p53 was diminished by IR inhibitor and IR-siRNA, suggesting a non-conventional role of IR as being involved in p53 induction. Further studies revealed that α-PGG activated MEK, a downstream signaling factor of IR. Blocking MEK significantly suppressed α-PGG-induced p53 and Bax elevation. All these results suggested that α-PGG induced p53, Bax, and apoptosis through the IR-MEK signaling pathway. The unique activity of α-PGG, a novel IR phosphorylation and apoptosis inducer, may offer a new therapeutic strategy for eliciting apoptotic signal and inhibiting cancer growth.